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Introduction of HighChem Company Limited p@Fhem

A G @
668

e
@ HighChem 28, 173.9 %" 27

\‘ Established Sales FY 2025 Group Employee Number of Locations

(Jan. 2025 - Dec. 2025) (As of December 31, 2025)

- W s B

President and Representative Director

[N

Japan: 700*

Yuichi Taka A 4500* g 8000* 160*

Number of patents granted globally

(Including pending applications and transfers)

Research Base Number of Client Companies Number of products available

Business Fields

Core Materials Electronics Life Science Carbon Design
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Executive Summary : Hydrogen Barrier Hig;cnem
o

Carbon Capture and Utilization (CCU) is critical for net-zero, yet faces an economic hurdle:

The cost of Hydrogen

o R a N

* Regulatory s rt
* Converting CO2 to chemicals/fuels require (Cgoz Tar;, Slifbps?dy etc.)

massive Hz input.

* Green premium on final products

* High H2 prices remain a barrier to commercial |
scale.

» Selecting final products which requires
minimum H2 for CO2 conversion /

_ N _
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Why Polyester ?

Stochiometric Advantage

When converting CO2 into useful products, Hydrogen is used to
remove Oxygen from COz2 for further reaction.

Unlike typical polymer/ fuel such as polyethylene/
polypropylene/SAF/etc., Polyester contains oxygen atom in its

ester function group and less need to remove Oxygen.

Therefore, Polyester needs less Hydrogen to convert from CO2

O A HoH
oAt
0 0-G—¢

Stoichiometric Comparison

Polyester (PET)
Requires 0.21 MT of H2 per 1 MT product T dp
PE (Polyethylene)
Requires 0.43 MT of H2 per 1 MT product. 'i' 'i' T T T T 'i' T
- —C—C—C—C—C—C—C—C— -
U A R
H H H H H H H H
H—l

50%

Lower H2 Consumption Confidential

HighChem
ﬁmpliﬁed CO2 conversion mechanism
O0=C=0
H2=-- -» H20
C=0 ’ Ethylene Glycol
=>Polyester
H2-- -» H20 \
Polyethylene
Polypropylene
C 2 Polypropy
SAF/Green fue
4



Scale: The Ideal Sink for CCU

Polypropylene (PP)

Polyethylene (PE)

I-ligh' hem

Global warming urges to sequestrate massive CO2. When selecting
CCU product, it must have huge market size.

Polyester is the 24 largest general-purpose resin globally, providing

the necessary scale for significant CO2 Sequestration.

fiber)

Global Demand @ 2024 (Million Tons per Year) Remarks
Polyethylene (PE) 134 Includes HDPE, LDPE, and LLDPE
Polypropylene (PP) 101 Mainly us.ed 1.n packaging, automotive, and
...................................................................................................................... fiber applications o
Polyvinyl Chloride (PVC) 61 P'rimarily used in construction materials and
) AU |22 2t
Polyest inly PET resin and polyest

olyester (mainly festiand poyesiet 118 Includes PET bottles and textile applications
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Why HighChem ? - Proven Technology ighChem

HighChem SEG® reference plant

P T k R d No Owner Raw material Capacity (kMt/y) Status
rOVen r ac e CO r 1 QianXi Coal Chemical Company Coal 300 Operate from June,2018
. . . . . 2 Xinjiang TianYe Group 1 Calcium carbide furnace tail gas 50 Operate from Jan,2013
25 licenses executed in 10 years, totaling 10 million : Kinkang TanteGroup 2 coo Opsratefom Mac2013
> 4 Xinjiang TianYe Group 4 Coal 100 Operate from May,2018
1 d b * 5 Yangmei Group (Sjouyang) Coal 200 Operate from June,2018
tonS annua prO uctlon Cap aCIty. 6 Xinjiang TianYe Group 3 Coal 600 Operate from Sep,2019
7 Anhui Hongsifang Co, Ltd Coal 300 Operate from Sep,2018
8 Xinjiang Tianying Co.,Ltd Natural Gas 150 Operate from July,2018
9 Shaanxi Weihe Chemical Company Coal 300 Operate from Feb,2021
10 Lihuayi Group Coal 200 Operate from Jan,2018
11 Hubei Sanning Chemical Company Coal 600 Operate from May,2021
. Coke oven gas
12 Shanxi Wo energy Company +converter gas 300 Operate from Aug,2019
. Coke oven gas
13 Shanxi Meijing Company +converter gas 300 Operate from Feb,2022
14 Shaanxi Coal and Chemical Industry Group Coal 1800 Operate from Sep,2022
. PR . stspemded
Zero Technology Risk o N Chans (Kunoens). coal 200 Under Commission 0ct 25
16 Zhejiang Tongkun Group (Xinjiang) Natural gas 600%*2 Operate from Dec,2023
W ld 1 1 t 1 . th to 1 1 . b . 1 -t 17 Xilinguolesu alkali Co.,Ltd Coal 300 Suspended
- ‘N} CNCEC (Inner Mongolia) New Materrals
Or C as s p an Sca e 1 Op era 10na re la 1 1 y 18 (Mongolia Cornel chemical Co. Ltd)! Coal 2:300 Suspended-Operate from Sep. 2024
. . . 19 Shanxi linxin Coal Industry Company Coal 400 Suspended
Verlﬁed at mailor s lte S 20 Shanxi Songlan Coal Industry Company Coal 400 Suspended
. 21 Inner Mongolia Datang keshenke NG Co., Ltd Coal 400 Suspended
22 Inner Mangalia Datang huxing Coal to NG Co.,Ltd Coal 400 Suspended
23 Xinjiang zhibeng Chemical Co.,Ltd Coal 400 Suspended
24 Inner Mongolia kailuan Coal chemical Co. Ltd Coal 400 Suspended
25 Shanxi linxin Coal Industry Company Coal 200 Suspended

Cost Advantage World's largest

®
Economically superior route to Ethylene Glycol SEG” plant

from CO/COs. HighChem %= — N SCCIG
1.8 million ton/y since 2022

The entire process for polyester-grade EG
was successfully started up within 30 days,
and 100% loading operation within 48 days.

Confidential 6



Certified Impact: Verified Carbon Performance at Scale I-@hem

ISO 14064-2 Verification 5 70 OOO
9

Our license technology has obtained significant Tons CO2/Year Mitigated

decarbonization certification. _
Verified via SO 14064-2 Standard at

Utilizing off-gas to produce valuable EG while 300,000 Tons/Year MEG Capacity.

mitigating climate impact:

Statement of Conformity CN21/21440

Greenhouse Gas Verification Statement

The information of Greenhouse Gas emissions in
1 September, 2020 to 31 August, 2021 of

Shanxi Woenergy Chemical Industrial
Technology Co., Ltd.

Project name: Recovery and reuse of coke oven gas and converfer gas as raw materials
to produce 300kt'a ethylene glycol project

Project boundary: Tha production facilities and auxikary involved in the project located in
the northeast of the ntersection of Liheng Avenue and Yujin Road, Gaoxian Town,
Quwo County, Linfen City, Shanxi Province, P.R. China

has been verified in accordance with 1SO 14064-3:2019 as meeting the requirements of

ISO 14064-2:2019

Compared with baseline scenario

Scenario 1: Coke oven gas produced by coking plant and converter gas produced
by iron and steel plant are directly burned and discharged.

Scenario 2: Naphtha to ethylene glycol process: Naphtha cracking to ethylene,
ethylene oxidation to ethylene oxide and ethylene oxide catalytic hydration to
ethylene glycol.,

have reduced gas d gas removals
574,872.54 tonnes of COe

Confidential 7



Catalyst Business
Catalyst manufacturing base

HighChem established a catalyst factory in Nantong City, Jiangsu Province in

2011, and has established a supply system for various catalysts, including the

supply of DMO and EG catalysts to SEG® licensed companies.

Established August 2011

Total floor area 40,499.79m’

Number of employees Approximately 170

Annual production capacity * Palladium catalyst 1,500 tons/year,

* Copper catalyst 1,500 tons/year
* SCR low temperature denitration
catalyst 1,000 tons/year

- DMC synthesis catalyst 500 tons/year
/e “‘“’*&'ﬁ ‘]

Nantong Catalyst Factory

In-house R&D system

acren

HighChem owns three research centers in Japan and China with about 50

researchers. At the Tokyo Research Center, we conduct high-quality basic research

by building long-term cooperative relationships with university laboratories and

corporate R&D institutions. In addition, the Nantong Research Laboratory, where

the catalyst factory is located, is capable of delivering pilots and scale-ups that are

close to the industrial level, while the Shanghai Research Laboratory can deliver

industrial level results such as process design and engineering.

Tokyo Research Center

Confidential

Shanghai Research Center

Nantong Research Center



The Sarawak Hub: A Strategic Alliance with the world Giant H@Chem

Our global manufacturing footprint

Partnering with Indorama Ventures 20.4 s

¢ S ¢ APAC

Indorama Ventures, the world's largest PET manufacturer s T 29.4.

outside China, 1s partnering in the project study. o e -
o k% ;

Revenue™*

Global Reach: World-class scale and market access.

Strategic Location: Attracting Indorama to Sarawak is the
key to global CCU leadership.

Future Proof: Establishing Sarawak as the Asian center for
sustainable polyester and petrochemicals.

Confidential 9



Phased Strategic Roadmap: From Foundation to Full Circularity H,-G,:'Chem

Foundation (Phase 1) Scaling CCU (Phase 2) Full Circularity (Phase 3) Recycling (Phase 4)
Utilize Industrial waste Transition to larger industrial Integrate carbon capture and Further development of
gas for decarbonization. COz2 feeds with renewable utilization processes downstream industries for the
Top up natural gas for Hydrogen competitively industrially. world largest and green
economy of scale. supplied. supply chain.
Natural Industrial CO2 Renewable Bintulu
Gas Waste Gas Electricity Condensate

|

Hydrogen ,__ Condensate refinery

L, // \\ ]
Ethylene Glycol Acetic Acid ParaXylene Gasoline/Aromatics
DMC, Oxamide +

Pure Telephthalic Acid

*DMC: electrolyte for Lithium lon Battery Poly Ethylene Telephthalate
*Oxamide: GHG reducing biodegradable slowrelease fertilizer

Confidential 10



Syngas to EG(SEG) Project in Sarawak

Both Sarawak Petchem and HighChem have conducted pre-Feasibility Study (FEL-1) for SEG Project in Kidurong
and through FEL-1 confirmed to be economically and technically feasible.

x

Samalaju
Industrial
Park

While after completion of FEL-1 study we found that the Samalaju Industrial Park has well-developed

infrastructure: it is a hub for renewable power, hosts ferromanganese production facilities with available off-gas,
and has a port accessible to large Handymax-size vessels. Hence, HighChem and Indorama together with other
Sarawakian parties are about to start detailed Feasibility Study (FEL-2) for SEG Project in Samalaju in 2026. We

expected to start up the SEG Project in Samalaju sometimes in 2030.

Phase 1/2

Natural Gas

Industrial
Off-gas

CO 160ktpa
CO2e 252kt-CO2
Total CO:2 reduction 211kt-CO2

p@ hem [INDORAMA

—» MEG

Utilities : A41kt-CO2

Summary of pre-Feasibility Study (FEL-1) IJ ghChem

Capacity
Total Investment Million USD 508
. Project IRR
(Base Scenarlo) [All Equity basis] 16-67%
Medium Crude Oil ~ NPV (USD Mil) 406.5
($73/bb1) Payback years 7
Project IRR
(Reference Scenario) | Allgﬁﬁty ] 14.15%
Low Crude Oil NPV (USD Mil) 226.5
(5sbL) Payback years 8
Project IRR
(Reference Scenario) | Allgﬁﬁty basis] 20.72%
High Crude Oil NPV (USD Mil) 672.2
(110 $/bbl) Payback years 5

Possible Timeline for SEG Project

300ktpa

2025

Front End Loading 1

Front End Loading 2

Front End Loading 3

Final Investment
Decision (FID)

EPCC

readf f@REAENTIC ]

2026 2027
May March
2025 2026
Jun October
2026 2026
November

* Discount rate for NPV calculation : 10%

2028

January
2028

2030

2031

eeeeeeee



Sarawak Ammonia ;

Possible derivatives and MEG related products P@Chem

cO Plant & Project
(*) : HighChem’s Proprietary license l * Non-Plastic Coating
* High Nitrogen absorbent to Crops

| DVIC(™) |« i DMO P Oxamide(™)| !

I : 1 I

! | U g

: * * : l High Performance Fertilizer

: : (Slow-Release Fertilizer) = 4

1 : :
| DEC EMC |: MEG(*)
! ]
= |
: DMET(Y) [&— PTA «— PX
\\~ ________________ _-7
Lithium Battery T
Electrolyte Solvent v Condensate Refinery
[ Lithium battery ]
electrolyte solvent
|
carbonate carbonate
Polyester (Fiber & Resins)
’_—— ———————————————— -_—\
\

(|[ pmc | pbec | Eemc Ji [ E ][ pc |
I~ 0 o 1 oo ° o Bintulu Condensate
! ~oAto- Aot o hor | (_;F \(_;F (Super High Concentrated Aromatics)
|‘ 30%-40% 10%-15% 10%-15% Il 20%-30% 5%-10%

\
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anchen

Key Technologies for CO2 Utilization
HighChem Propose Transitior:o—GREEN de::tiin __

Capturing atmospheric CO2

Initial  Production s Transition to GREEN —— GREEN Production \
: 1 : } through Sea Water
a | e 6+ & {‘ S o & @ | gh
Off Gas | Natural Gas NaturalGas  CO2 1| Ho co: | Ha0 | offcas ebOC | |
2 \ 2% I g o |
: &b I
o e-DOC
é Syngas | | : r> .
: l 4 (Direct Ocean Capture) ka2 HighEnergy
\ & o) /
S co 14

\———_———-—ﬂz—————-—_—’

6 O &
Ha co » DMO @

| Methanol I
M EG Elec. = Electrolysis

CO2

@ HighEnergy CO: Electrolysis

SCKISUI Chemical Looping
(co-clectrolysis)

BRARKRBRAART)= X8 )=,

O+ O ﬁm+7u—>%ﬁ> SR F Y. ERHEE

Catalyst & Green electricity
Synthesis gas, Natural gas, Green methanol, Plastics, Synthetic oil, etc.

» O E

Mechanism

eco @ W o
CO2 \ } co H2 H20 O i
€6 P Moo ANRE  ABXRE BRHA e
Synthesis gas Chemicals

. (‘l m ‘ . swi(ti:[sling. (" m ‘ . Wind energy Photovoltaic
c0e@e®™ cocoe

C02—CO Production Catalyst Activation

Confidential 13



anchen

Innovative CCU technology (CO, conversion into CO)
Turning CO, into Value Proprietary technology : Chemical Looping

- CO as a Platform Molecule for Carbon Recycling - Gas switching system
I

Mechanism

ceo ¢ dvb(d»

Catalyst CO2
Activation

VO c.*&s .s.s.s

Reverse Water Gas Shift reaction
%
s CO2 + H2 CO + H20

on [

C0,>CO
Production
MOx- a

l
MOx

For Steel

l

MO .g@;.ﬁm.oﬁt.
1 X X X X X

C02—CO Production Catalyst Activation

SAF/Fuels

» Advantages

Chemicals
o 90% CO vield Breaks the equilibrium limitation
o0 | 90%~ over y Enables productive, efficient COz2 utilization

SEKISUI provi.des . 80% . Minimizes green H, loss
2 times higher S LGPl Improves economics

Co vyield [%]
100

Plastics

80 |

70 |

60 | |conventional performance
RWGS ;
than conventional RWGS
>0 ~ R_%tég:t Against Adaptable to various CO2 source
o L . impurities Provides long-lasting performance

SEKISUI
Confidential 14



l-@hem
Roadmap e

Under construction FEED completed .
towa I’dS Under operation ' : ‘ Fefl=r -

deployment

ArcelorMittal ﬁ—

Demonstration
completed

h

ﬂomooo
ton-

CO,/day

Fixed catalyst bed & heater tubes 1Oton-C02/day

Sy Tton-co,/day
——
0.1~1kg-co,/day
TRL 2= 9
Deployment via technology license
2019 - 2022 2023 - 2024 2025 2026 - 2027 2028 2032 SRR

Confidential 15



COFF A

CO:2 Utilization

01 / EBRILFE RFRER - FIA (eCCU)

Electrochemical Carbon Capture and Utilization (eCCU)

BRALFR BRENT-FIA (eCCU) &, HIHAHSCOAERICEIRL . BHEMAEDESZ LT, CO. ¥, PILO—
Iz EOBRMBERLLRICT VAT Y7 TERTZIEEVWLET, eCCURHMTIC &Y. BRERO DA MEAIRICHEK T
BIENTTHETY.

The integrated technology of eCCU means that CO, can be efficiently captured from the flue gas and then converted into CO, formic acid,

alcohols and other high value-added chemicals in one step by combining with electrical power. It significantly cuts down the cost of carbon
capture,

BRHAAKBHAA, T)=2 A8/ =),
TSAFVI. ERERE

Synthesis gas, Natural gas, Green methanol, Plastics, Synthetic oil, etc.

ME+J)—28A

Catalyst & Green electricity

T »

BhHRE KEEXEE BRHAR Rl 2]
Wind energy Photovoltaic Synthesis gas Chemicals
Heini Rt

EREPOCO£.H0HRBELTEAESIET. ERALFOIET. COLH03 DY —FRETEFEZIFANTERTA
(CO+H:) ICERENE Y, BBFIC. KT/ — FEME TEFERHL. 0:2%RLET, COTOEATIHCO£H00 H A5
HEh. BREIGEEShELA.

Technical Advantage

CO; and H,0 in electrolyte are used as feedstocks. In the presence of electric energy, CO, and H;0 are converted into synthesis gas (CO+H;) by

accepting electrons at the cathode catalyst, At the same time, water releases electrons at the anode catalyst and forms O,. Only CO; and H,0O

are consumed in the process, and no electrolyte is consumed.

B FTRERC O R BRAARE
Applicable CO; concentration Syngas concentration

R

S TNAEY ZCO4018

Single stack CO, treatment

50~~2000tons/year 10~100% =85%

HMAALLHE (H2/Co) BAMRE mEEw
Syngas ratis (H,/CO) Electricity consumption Electrade service life
1/0.2~1/1 <6.5kwh/Nm? 5~T7years

02 / CO-TEfe#ili -REZ7O> 7 b

Progress and Projects of CO2 Electrolysis Technology

HRNOCO-BEREHRAABERETOI L b

WHRMDELRBCO-BEEFALIARAABEDORET Z > M. EOREEZEIE
F=HMETERLELE,

The World's first “Carbon dioxide electrolysis to synthesis gas™
Completion of the world’s first demonstration project “Carbon dioxide electrolysis to synthesis gas”,
which fully utilizes the potential of coal chemistry.

- EREREFICEZRIE IO 7 b

REOERERERR. EARG AT LICED [BRLFARFELR  FIA (eCCU) 7
OEA|RETOPT7 100 FRIETERLELE.

ARV S MoBITBREHHEEEIZ6.TKWh/Nm35KiE. CO4RiRFE50%LL . B
)L ORISR IE10000cm?. EiREBEEIEBOMA/CMAIEL. X ATADRAENIE
1.2MPa. A ADCO/H:kEI30.3~0.6 @ E L.

National Energy Group New Energy Technology Research Institute

Completed the demonstration project of the “Carbon dioxide pressurized eCCU process” by the
pressure reaction system. The electricity consumption is less than 6,7kWh/Nm?®, the carbon dioxide
conversion rate is greater than 50%, the electrolytic cell reaction area is 10000cm?, the current density
reaches 80mA/cm?, the maximum system pressure is 1.2Mpa, the CO/H, ratio of the synthesis gas is
0.3-0.6.

BILEEATICED
[CO-BREEM A ARIE - BRI MR -RE7O0Pz o b

A7 O Py M [CO2R1E - ZIR— R ] ZRAL . 500h > /FDCORBI-KZE
RAARED TRRAMAERMALTOVET. KORBAOHFIAERBEL, BRD MR
IZKYCOEERAAICKIRT B ET. EBICHMMMEEN DIFFET MRS R TR
BB DEEDTREER Y F T

Blo. H—RY TH I =Tl 8H b LRI O COBRIEF A O T HMimI 2845 L
THY. KARBERICHFACOOFREFIRBICHT. M MEBENVAENTUVET.

Research and demonstration project en key technologies for carbon dicxide electrolysis to synthesis
gas at Hengshan Power Plant

This project will apply the integrated technology of carbon diexide enrichment and conversion and
conduct industrial demonstration research on 500 tons of carbon dioxide electrolysis into synthesis gas
per year. Using flue gas from thermal power plants as feedstock, carbon dioxide will be converted into
syngas by electrolysis, which in turn can be used to produce high value-added chemicals and sustainable
liquid fuels. The project aims to develop an industrial technology for the conversion and utilization of tens
of thousands of tons of carbon dioxide and is expected to open a new path for the resource utilization of

carbon dioxide in the thermal power industry.

Confidential
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HighChem
~

Thank you
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